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Curriculum and More

Overview of the Monitor NMS and Maritime Heritage
Program

Shipwreck of the Deep—Integrated curriculum developed
in partnership with Newport News Public Schools

Maritime Archaeology: Discovering and Exploring
Shipwrecks—A guide integrated with social studies and
STEM

Other Educational Offerings—A variety of standalone
activities and learning modules from Civil War to WWI




What was the USS Monitor?

An Innovative Warship Built in less than 100 Days




Inventor and Innovator
John Ericsson
*Innovative Technology

*Major Impact on Maritime
and Military History




USS Monitor and the CSS Virginia engage in the first battle of
steam powered ironclads. The battle ushers in a new era of
naval technologies and naval warfare.







Discovery - 1973

John G. Newton of the Duke
University Marine Laboratory
proposed testing the application of
geological survey equipment for
underwater archaeological survey
and assessment.




History and Technologies Worth Preserving




National Oceanic and Atmospheric Administration
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The Monitor National Marine
Sanctuary was established by
Congress on January 30, 1975,
the 113" Anniversary of the
Monitor’s launching at
Greenpoint, NY.
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A column of water

one mile in diameter
from the surface of the
sea to the seafloor




USS Monitor Mosaic Monitor Collection, NOAA



‘Monitor Collection, NOAA




Human Remains
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Joint POW/MIA Accounting Command (JPAC)

(Central Identification Laboratory)
Hawali




LSU FACES Lab

(Forensic Anthropology and Computer Enhancement Services)

LSU FACES
LABORATORY

Mary Manhein Nicole Del Harris
Director Forensic
Anthropologist










https://www.youtube.com/watch?v=-jFt4k35DIQ









US Navy Memorial Museum
Washington, DC

USS MONITOR

In Honor of all those who served on the USS Monitor and
in Memory of the 16 officers and crew who made
the ultimate sacrifice when the ship sank on Dec. 31, 1862

() PRESENTED 2012 BY THE MONITOR NATIONAL MARINE SANCTUARY M
o






USS MONITOR

Preserving a Legacy

Life on Board Monitor Toda Education News f Events - § U S S M t -
e i onitor.
USS MONITOR CREW e =
Preserving a
Legacy

Origin of the Monitor

[l

CSI Monitor

Forensic experts recreate the faces of the USE
sailors.

T
!

USS Monitor i e

P -~ 4 ake the first and only
Sailors to be Interred ; 2 % . / iy
On February 12, 2013, Secretary of the 4 planned to vit
Havy, the Honorable Ray Mabus, ) - e
announced that the two sailors recoverad < L gt clayy =
from the remains of USS Monitor are to be
buned st fniiths Matnnat Cemetend aa . visited the Monitor that day, as she lay an
March 8, 2013, with full military ho 5. Ny , N : v s = = i 5

n the Monitor.

erkeley Plantation on the James River, it
at the same tim:

; gh ta attend him
The Lost Monitor Boys on the . The ently brief,

. The Lost Menitor Boys | Discovery =i US S MONITOR

& men perished that stormy Nev
Painting of the USS 4 e Hattera ffi f the incident listed tﬁ r
in Hampton Roads , 1862, (Court e Rho: t rd the remaining

Congress) ?
Life on Board Monitor Today

arriving at Fo
and frisnds that they w 1 ok = 450 A
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For Teachers
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or National Marine Sanctuary aims to o
pport the ry of the USS Monitor.
deisil T his iettar 5 3 sities that will ex r students n
the fire of the enemy failed to

Who were the Lost?

Lights, Cameras, Action
The Battle of Hampts

officers:
ATTWATER,
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WWII off the Coast of North Carolina

Battle of the Atlantic (1939-1945)
« Little known, but significant part of our national story

« U-Boats operated all along the Atlantic coast including the
Chesapeake Bay

 North Carolina - Where the war came home

Should brave men die
so you can drive...?
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Photomosaics




Site Plans

Battle of the Atlantic

2008 Archaeologlcal Survey
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- wBedfordshie . g [Nl Dijve Slates

B Sierboand Side High Point Pert Slde Outer Hull Plate
10 Exposed Deck Piting Disartieelstnd Machinasy
IJ'ﬂ:fE:i-r Deck Cembing 11 Feet High Foint/Deck Level Expased Main Boder
Exposed Depih Charge: 12 Main Tramd Winch Likely Torpedea Strike drea
Dupth Chimgs Suppsrt 13 Starboand Gutor Hul Forvnrd Balshead
i Beern Depth Chorgie Rack 14 Deck Suppert Stanchions Forwird Dack Gun Mount
Buried Death Charge 15 Dviginal Deck Level 23 Tewinz ar Docking Bit
Wiilag Hasness far Wessel 15 Reirdorced Boller Reom Wall Bevw Ling Faideads

Tako Only Plctures = Loave Gnly Bubblos

Graveyard i e hilasitic Shipwrech Gubdss provided by AOAL's Manitos National Markes Sanchuary

L1

Bedfordshire

Rayal Navy Patrol Service

Vit B sapymane i | Actlon E
Eufr riscors oo | oG b conoumad antisul operations g par
 E—— . 1 Putrol Serice Bround the Britsn
| » the LS., Badfordshiee perfonmed comey
botwesn Capes Leckout and Hatens,

l.nmlnmuuar mnmrnru.:'rm‘u:wla 182, HEIT

TEIE
Lapa imine -

| i he e et e ams
e ay v e futwe dnem.

UpEn [he Shoms of

o & N ware
ered and burked nesr Hatleras
ana democke, The gravesnes

This wredk Is & war gave for
1he ramaning erawmen,

Smmnt Narcnr Gy Triggn-fnh

Masne Lo Cammonis Found on 3o Bsfamishlra ptio  -FEM Ty
" .@ @. itp sanetuaries.noaa.gov missions|
Vit un e 1 st

Hn (s STl Farsitiys oot Speses AN ERRTT v aveme AT HAE T e




Technology

Multi Beam

Sonar on
an ROV




76
78
80
82
84
86
88
80
52
94
96
98
100
102
104
106
108
110
112
114
116
118

120

Multibe:

am

sonar s







i & __-.l__” [
1. . it )

.T E-ﬂ..ﬂ.__ .”___.. n.q i

) B Al o “_
.....-l-n £ \_.I...

RS g
R




Maritime Heritage:

Shipwrecks of the Deep

Project Based Learning




Crittenden Middle School

75% Black

17% White

6% Hispanic

2% Asian

1% Two or more races

68% Free or Reduced Lunch




Course Outline
Development

Two Teachers
Semester Course
Maritime Heritage

Ecology / MWEE




Crittenden Goals

Semester-length, Motivating
STEM Curriculum with Ecology * ? So~ap”
Service Project et | g J5°




Our Goals




NOAA'’s Maritime Heritage Program




Integrated
2 @ Curriculum

Education

Three Sections:

SHIPWRECK OF THE DEEP y Marltlme Herltage
An Educator Guide with Activities in Science, and ArChanIOgy

Technology, Engineering and Math

 Life Science

e Chemistry of
Conservation

http://monitor noaa.gov




Activities and Worksheets

NOAA Who? ...

Explore the world of NOAA on the web

Shipwreck Dilemma ..

Leam some of the elhical issues

surrounding shipwrecks

Searching the Deep _.
Simulate side scan sonar to Io«.ate a
shipwreck

| Can Name that Partin One Try .._............ ]

Identify the parts of a ship

What Floats Your Boat?....
Compete to build a boat with the most
payload

What's an ROV? ...

Explore ROVs and how NOAA uses them. o

Envision an Engineer ......
Discovery the world of engi

Thinking Out of the Box ..

Try your hand at creatively sol\ma a

problem

Help! We Could UseaHand! ..................

Become and engineer to design and
build an arm for an ROY

Engineering an ROV .
Deszign, build, and test yo

It's All about Air ..

Teaching wggestlons fur prcpemes o! air

Putting on the Pressure ............
Teaching suggestions for air pressure

Buoyancy ...
Teaching sugg
buoyancy

Newton's in the Driver's Seat ................_.

Teaching suggestions for Mewton's
Laws of Motion

Working Under Pressure ..........c.ccoceeeeeeee.

Friendly ROV competition

http://monitor.noaa.gov

Mock Shipwreck ..

Use math to dcrl:ument a shlpwrech T

PuzringPreces ..o

Create a photomosaic

Reading the Record ..

Use source dor'urnents tcr uncover seurei..

of the past

Sleuthing through 1908 ...

Become a forensic anthropologist

Ethically Speaking...

Leamn how shipwrecks increase tounsm

Part —Maritime Heritage

Project-Based

Students simulate
searching for a shipwreck
while learning about
maritime heritage and
archaeology. They use
primary source
documents and images
to identify the shipwreck.




Students Simulating
Searching for
Shipwrecks

and

Engage in Engineering




Incorporating STEM into the Classroom

* Engineering Design
 Newton’s Laws of Motio
Buoyancy—Archlmedes

}
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Mock Shipwreck Mapping Activity

Office of National Marine Sanctuaries
National Oceanic and Atmospheric Administration

Mock Shipwreck: Mapping the Past

Activity Summary

Maritime archasclogy is a field of study that provides many career
opportunities based in science, technology, engineering, and mathematics
(STEM). The focus of this lesson isthe creation of a shipwreck site plan. The
students engage in teamwork as “divers” to create sectioned, scaled drawings
of a mock shipwreck. The students make connections to maritime history,
mathematics, and technology.

Grade Level NOTE: Extension activities incorporate English language and social studies
o i gD Leamning Objectives

Timeframe Students will be able to:
Define maritime archasology and describe its importance to our national
® 45— 90 minutes maritime heritage.
Materials Employ measuring and scaling techniques to sketch drawings of a mock
shipwreck to better understand how divers document an actual shipwrack
Mock shipwreck tarp/outline Determine the scale factor of their drawing in relation fo the mock
Tape (scotchiduct) shipwreck.
?hz:eaﬁmng 'tapet Make inferences about the mock shipwreck based on observations.
Shorter measuri 2 i
o %nr':gp;ﬁ;mup of Background Information
students) During World War Il, many battles were fought on forsign shores. However,
Clipboards {enough for each few people know about those fought closer to home. The Battle of the Atlantic
pairfgroup of students) consisted of several skirmishes and decisive maneuvers between German U-
Log Sheets (provided) boats and Allied and merchant ships all along the coasts of Europe and the
Dive Slate (provided) United States.

Key Words The German U-boats were under orders to prevent merchant vessels from

A getting supplies to Alliednations. The United States deployed their own ships

e SitePlan to act as defensive escorts armed with anti-submarine artillery. Many German

. Baseline and Allied and merchant ships fought and sank off the Morth Carolina and
Virginia coasts.

* Scale Factor

Maritime Archaeology

The wrecks of these sunken ships still lie at the bottom of the ocean. ltis the
job of maritime archasologists to find and study these links to our past in order
to understand our history, conserve our heritage, and honor the memory of
those who died defending our nation's future.







(bow); Ship 1-B (stem);
Ship 2-A (bow); and Ship
2.8 (stem)

Copy Partsof a Ship, p.
&7 and Dream Gazelte,
P. 58-597or eachteam.

Extension:

Give students the ship
pages and have them cut
into their own unique
puzzie pleces and
exchange puzzies with
Hawe students draw their

owin shipuirecks and
create puzzies.

Reading the Records

Materials:

Per Pair:

o naufical chart
o ships'logs (4)
»  colored pencis

Teacher Prep:

Make copies of the ships”
logs and nautical chiart for
eachstudent.

0Old Weather Project
Under the leadership of
the University of Oxford's
Zooniverse Programme,
the U.S. National Coeanic
and Atmospheric
Administration (MOAA),
LS. National Archives,
UK Metecrological Office
and Naval-History Net are
working with large
numbers of online
volunteerstotranscribe
historical weather data
and naval events from the
loghooks of United States
ships in the 19th and 20th
centuries. Thisincludes
ships of the United States
Nawy, U.S. Revenue
Cutter Service, later the
U.5. Coast Guard, andthe
1).5. Coast and Geodetic

Sy Trese

contribute o cimate
‘model projections and will
‘mprove our knowledge of
|past environmenial

R

Purpose: Toe)
tracing ships’
ship'slog from

Background

Ships' logs have
record book of a
the calculation of
certain amount o
record the speed

Teday, the ship’
orwntten. ltisa
conditions, times
crewmembers, n
somelimes even
fail. ltis also ani
the same way as
cases involving

Ships' logs also
They might also
record of valuabl
used to infer clin

In this activity, yo
longitude coordi
and use infon

and site plan, to

Activity

1.

x
3
4

from 1044. Ply
NOAA

Use a o
Connect
Repest

Read th
clues to
The shif
Wnte a

crew, fof

http:/

Materials:

Per Group:

= 12bags with artifacts
andletters

» [t of missing people:

Per Class:

» tuborsmal swimming
poos filed withsand

Sailors of the USS Monitor
When the tumetof the Cowl War
ronclad, USS Monitor, was
recoversd in 2002, two sets of
human remans were dizcoweed
maide. [a antiopation of human
remaing being found anddusto
the fact thatthe Montorwasa
U.§. Nawywessel, the Joint
POW/MA Accounting
Command (JPAC) wes onboad.

With the helfp of Nawydners,
mantime archasologists, and
JPAC, the remaine ofthetwo
sailors were recovered and sent
to JPAC for in vestigation.
Perzonal arifact recoversd win
the remanswere sent to The
Manners’ Muszum, for
conservation.

On March 8, 2013, the cailors
were laid to rest at Arfingion
National Cemetery with full
militaryhonors.

To leam more about the salors,
JPAC, the forensics, the
recreation of theirfaces, andthe
bunal, wsit
htip/imaonitor noaa g owl St

| Casts of T IS5 Maniny sailors sHuis
P Moniy Cotcion, NOBA

Gormelia B. Windizte. Proto: NOAA
Purpose: To collect clues, analyze and compare them and use source documents
to draw conclusions

Background

In this activity, studenis read a steryof afictional ship, the Betsy, which sank in September
1908. Inthe story, 12 people penished with the ship, including the Captain’s wife and son.
Thenthe storyjumps to 2013, whenthe shipwrack was found, along with human remains.
Because the remains were not miitary, they were left in sitw, but extensive documentation
was done. A report was made tothe companythat hadthe legal rights to the ship, and later
the next year, the company raised parts of the ship that included the remains. Forensic
anthropologists conducted an investigation on the remaing and atfempied to identify them
againgt records and DNA samples. Artifacts recovered also helpad to identify the unknown.

Teacher Prep

Theteacher will create 12bags (one will be used with the tub of 2and). Inside each small
bag, place “artifacts™ that help toidentify the owners of each bag. Suggested “artifacts™ are
Ected on the Arifact Sheet (p. 65), but you may substitute other fems that might be more
readily available. Just be sure to have the stories of each personmatch the fems you place
in the bag (e.g.—ifthe storysays that a sallor had awife and two chikren, thenthe
photograph should be of a8 woman and two children). Search the Internet forimages that
maich information. Write letters from sweethearis. (See Sampie Letters p. 66.)

Tomode! how o use artifacts to help identify unknowns, il a large tub or small swimming
pool about halfway with sand. Make sure sand is dryand not damp. In the sand, hide the
suggested “artifacts” for, Willam Stuans, whose remaing have been discovered. Also in the
sand, conceal some seashels and other ocean related fems you might have on hand. To
spark a conversation on marine debris, you may also wantto put some marine debris, such
as a sodacan, intothe sand. Ask the students if they had soda cans in 1908, and if not,
then how did the can getthere?

For each group of students, print story sheet, The Demise of Betsy: A Fictional Story (p. 69)
andthe aclivity sheet with the List of Crew and Passengers (p. 67). Gothrough the anifacts
in thetub one-by-one, and have students review the story and the st of those onboard.
Cometo a consensus with the group asto theidentity of the remains. Have students
condinue working independendy with their group going through the ariifacts in theirbag to
determine who once owned the bag.

*NOTE: For realism, wear gloves as you handle the “artifacts.”

http://monitor.noaa.gov




‘Monitor MaBonal Baine Sancary. SHEFWERISCE OF THE Deep

Activities and Worksheets

Wrecks as Reefs.....
Shipwrecks act as artificial reefs

Don't Spit on My Spat ...

Oyster lifecycle and how to measure spat

How Does Your Garden Grow.................

Oyster restoration

Where’s the Water Shed? ......_..........._.

Identify local water sheds and leamn
how they are affected by pollution

Making the Point ..

Recognize nonpulnt pulluuon

Pollution Perils .. =
Understand polluuon SOUrces

MilionsorBillions ...

Learn about ppm and ppb

Testing, Testing, 1,2, 3 ..
Water guality testing

To DO or Not to DO
Learn about dissolve:

TooHottoHandle .........................._.

Measuring temperature

Layer Uponilayer ..oy

Temperature inversion in water

Taking pH to a HigherLevel ... ...

|dentifying acids and bases

There’s Chemicals in My Waste ......__.....

Monpoint sources and pH

NO NO Nitrate ..

Summarize how mtmles aﬁect our

environment

Nigh Nitrate ..

Sample w&terto romparu a.nt! contraet

nitrate levels

You Won a Trophy?: Eutrophication ...

Understand the process for how a lake or

pond can die

http://monitor.noaa.gov

Part ll—Life Science

Sealz, Salz, Saldus, Sal & More NaCl_.____.

Measuring Salinity

Salinity in the Chesapeake Bay ..............

Understand the importance of estuaries

Turbo Testing .
Test the water's

May the Force Always Buoy You ... 7

Explore building a buoy

Bob, Bob, Bobbing Along ...
Build an observation data buoy

What Does the Water Tell Us? ...

Use your skills to find the ideal
place for an oyster garden

Ready: Set FMEr oo o s

Compete to build a filter the
cheapest, fastest, and to filter best

it's an Underwater Zoo Out There? ...

Identify marine life on an oyster reef

Students build an
observation buoy and
learn about water quality
in order to determine if the
shipwreck site is a healthy
artificial reef.

Then they explore oyster
gardening, grow spat, and
do an oyster restoration
project.




Wrecks as Reefs
Growing Oyster Spat
Water Shed

Pollution

Water Quality Testing
Basic Observation Buoy (BOB)
Oysters as Filters
Plankton Tow-=ldaniiful




Built BOB




Deploying and Recovering Buoy from the
SRVx Sand Tiger










Part lll—Chemistry of Conservation

Cole, Joanna: Magic School Bus Shows and Tells: A
Book about Archaeology. Scholasfic, 1996, ISBN:
0550922424.

Dawis, Robert P.: Stobart. The Rediscovery of
Amenica’s Maniime Herifage. Dution, 1985, ISBN-
10:0525243623.

Llewellyn, Claire: Metal. Scholasfic Library Publishing,
2001, ISBN: 0531148343

Mebane, Robert C. and Thomas Rybolt: Metals
(Everyday Maferial Science Experiments). 21%
Century, 1997, ISBN: 0805028420.

Oxlade, Chns: How We Use Metal. Raintree, 2004,
ISBN: 1410908333.

Panchyk, Richard: Archaeology for Kids: Uncovering
the Mysteries of Our Past. Chicago Review Press,
2001, ISBN: 1556523955.

Sanford, Patricia: Archaeology for Young Explorers:
Uncovering History af Golonial Williamsburg. Colonial
Williamsburg Foundation, 1935, ISBN: 087935089X.

Sparmrow, Giles: Iron. Marshall Cavendish, 1999, ISBN:

0761408800.

Zronik, John Paul: Metals. Crabiree Publishing
Company, 2004, ISBN: 0778714500.

httpz//monitor.noaa.gov

Activities and Worksheets

A Story of a Shipwreck......_.._.._..__...

Archaeology ethics

Analyzing Artifacts. ..
Interpret an artifact lo Iearn more
about the culture from where it came

Go, Go, Gadgets...
Try to figure cu.ltwhatr[!sl

What is in Your Trash? ...,
Learn how trash helps archaeclogi

Caonservation Conservators................... 1

Explore the world of conservation

Changing Changes...
Compare physical am:l chemlcal
changes

Rusting Away..
See how rust aﬁects metals

ShinyasaMewPenny....................... 129

Discover different ways to clean
artifacts

Picking Up the Pieces._.
Try to reconstruct a brohen ar‘hfal:t

Socratic Seminar... T
Get the basics for holrjlng Your own
Socratic seminar

Past, Present, and Future. ... 1

Dive into your final presentation

In the last section,
students learn about
conservation of
artifacts and ethical
practices.

As a culmination of
the project, students
hold a Socratic
seminar and give their
final decision to
NOAA on what to do
with the shipwreck.




Artifact Recovery

August — December 2002




USS Monitor Center
Batten Conservation Laboratory
Complex




SRR










Socratic Seminar

Final Presentation




Maritime Archaeology:

Discovering and Exploring
Shipwrecks

L




Integrated Curriculum

NOAA and MHP

Maritime Archaeology Educational Product
Discovering and Exploring Shipwrecks B: e

« Ships through Time
* Maritime Archaeology

* Tools of Shipwreck
Discovery

* Documenting Shipwrecks

« What's Next?

http://monitor.noaa gov




We hope that you find
heritage. Through a val
math, and social studig
welcome your feedbac]

archaeology—the stud,
through the excavation ¢
and other physical rema

artifact—any object mat
cultural or historical intet
AUV—Autonomous Und
base line—a line sarvin
calculation or location; a
area from which triangul
: ‘ i
line format and focuses |
identities, such as exper
bow—forward part of thy
is most forward when thi
buoyancy—the upward

keeps things afloat
i

delenurallon of archaeol
and artifacts

conservator—a person

of works of
cultural or environmenta
coordinate—a group of
position of a point, line, ¢
in situ—to leave in its ol
grid—a nefwork of squa
excavation and recordin

RESOURCES

Web Resources:
Discover the marine life a
the cortinuing efforts to o
treasures.
hitpfsanchuaries noaa gc
Monitor National Marine
Visit this site to leam mon
check out the teacher sec

less0n pians.
hitp:#monitor noaa gov

NOAA National Ocean §
Leam about side scan sol
map the ocean floor.
hitp-floceansenjice noaa
; :

NOAA Ocean Explorer
Discover how NOAA uses
various NOAA ROVs cum
Hercules was built just for
fravel to depths of 4,000 1
hitpHoceanexplorer noaa

Exploring WWIL: Battle ¢
For six years, masitime an
other partners have docur
shipwrecks off the North
'WWII's Battie of the Atlan
remains of German U-bo:
and the ships they sank

insl
magnetic forces; an instt
magnetic materials by th
field

maritime archaeology-
specifically studies hum:
and rivers through the st
multibeam sonar—emil

producing a swath of s;
survey area

firsthand throug

Book Resources

Adams, Simon’ Ttanic (DK Eyewiness Books). DK
Children, 2009, ISBN-13: 978-0756650360.

Ammstrong, Jennifer. Shipwreck af the Bottom of the World:
The Ei ty True Story of and the
Endurance. Crown Books for Young Readers,
September12, 2000. ISBN-10: 0375810498,

Baker, Beth. Syvia Ear {Just the Facts i
Lemer Publications, January 15, 2006. ISBN-10:
0822534723

Ballard, Robert D. Finding the Tianic Leve/ 4. Cartwheel,
November1, 1993. ISBN-10: 0580472305,

Ballard, Robert D., Rick Archioold, and Ken Marschall
Ghiast Liners: Exploring the Works Greatest Lost Sfips.
Littie, Brown Young Readers, September 1, 1958, ISBN
10: 0316080209,

Broadwater, John D_ (/S5 Monitor- A Historic Ship
Complefes Its Fnal Voyage. Texas ABM University Press,
February 14, 2012 ISBN10: 1603444734,

Cerullo, Mary M. Shipwrecks: Exploring Sunken Cities
Beneath the Sea. Dutton Juvenile, 2009, ISBN-13: 978-
0525479680,

Gibbons, Gail. Exploring the Deep, Dark Sea. Little, Brown
Young Readers, April 1, 2002 ISBN 10: 0316755494,

EDUCATION STANDARDS

The following pages list an overview of educational standards for

Mational Counci for Social Studies (NCSS)

GommnGale(GG]
Standards

National Geography (NGS)
National Councl of Teachers of English (NCTE)
National Science Standards (Archived Standards from NSTA)
Next Generafion Science Standards (NGSS)

Ocean Literacy Principles (OLP)
Nationzl Mathematics Standards (NCTM)

Jefleris, David. Super Subs: Exploring the Desp Seat
(Megalech). Crabires Publishing Company,
September1997. ISBN-10: 0778700631

Platt, Richard. Eyewitness: Shipwrecks. DK Children, June
1, 2000. ISBN 10: 0789458845,

Platt, Richard: DK Eyewitness Books: Shipwrecks. DK
Children, 2005, ISBN-13: 9760756610890

Rose, Paul; Anne Laking, and Philippe Cousteau. Oceans:
Exploring the Hidden Depths of the Undeswater World.
Mdmm,mﬁ, 2009. ISBN 10:

‘Smith, K C.- Exploring for Shipwrecks (Watts
Franklin Watts, 2000, ISBN-13: $76-0531164716.

‘Walker, Sally M. Shipwreck Search: Discovery of the H. L
Hunley (Cn my Uwn Science). First Avenue Editions,
November 30, 2006. ISBN 10: 0822564491,

‘Wall, Julia: Mapping Shipwrecks with Coordinate Planes
(Real World Math: L evel 5). Capsion Press, 2011, ISBN-13
978-1429666176.

SEE INDIVIDUAL ACTIVITIES FOR ADDITIONAL
BOOK RESOURCES

This is not a comprehensive list, but indicates the standards that are the most prominent within the cumculum guide.
The standards for each aclivity are listed on the first page of the activity in the blue box on the left at the botiom. See
each standard for key to citing format in the activifies {e.g. NCSS: US.ERA 9 FOR National Council of Social Studies,

US. History, Era 9).




Education Standards Continu

Matienal Geography Standard:
Error! Hyperlink reference not vz

National Council of
Teachers of English

hnitp:fiwww.ncte.orgl

National Science Standards
Archived POF:

iAW NaD.
=0309053269

MNext Generation Science
Standards

htip:iingss nsta oraf

Ocean Literacy Principles
hitp:foceanliteracy. wpi. coex|

National Council for

Social Studies

http:ifwww.socialstudies.org

NCSS STANDARDS:
Standard —Culturs
Standard I|l—Time,
Standard lll—Peop
Standard IV—Indivi
Standard VIIl—Scie
Standard IX—Glob:

NCSS HISTORY THINK
*  Standard 1—Chron
Standard 2—Histor
Standard 3—Histor
Standard 4—Histor
Standard 5—Histor

UNITED STATES HIS1
Era 6—The Develo
Era 7—The Emerg
Era 8—Postwar LI4
Era 10—Contempo

WORLD HISTORY CON
=  Era 3—Classical Tr

(NCSS:WH_ERA 3)
*  Erat—The Emerge
* Era®AHalfCent

Common Core

fiwww . corestandards |

READING INFORMATIC
*  Key ldeas and Defz
* Craftand Structure
* |ntegration of Know

WRITING GRADES 6-1:
*  Write narrafives... {
* Research to Build a

HISTORY/SOCIAL STU
+  Hey ldeas and Defz
* Craft and Structure
*  |ntegration of Know

SCIENCE & TECHNICA
®  Key ldeas and Deiz
® Crafi and Structure
® |ntegration of Know

Education Standards Continued

National Mathematics Standards
e nctm.

NCTM 6-8 Numbers and Operati — Unidk d numbers, ways of
representing numbers, relafionships among numbers, and number systems
(Computation, D)

NCTM 6-8 Numbers and Operations — Understand numbers, ways of
representing numbers, relafionships among numbers, and number systems
{Computation, A and B}

NCTM 6-8 Geometry — Specify locations and describe spatial relationships
using coordinate geometry and ofher representational systems.

NCTM &-8 Measurement Standand — Understand meazurabie atiributes of
objects and the units, systems, and process of measurement (A, B, and C)
NCTM 3-12 Geometry — Specify locations and describe spatial relafionships
uging coordinate geometry and other reprecentational systems (A and B)
NCTM 3-12 Geometry — Use visualization, spatial reazoning, and geometric
modeding to solve problems (A, B and O

NCTM 3-12 Measurement Standard — Understand measurable atiributes of
objects and the units, systems, and process of measurement {A)

NCTM 3-12 Process Standards — Problem solving: Conneclions;
Representafion




Activities and Worksheets
Section A: NOAA and Maritime Heritage

NOAAWho? ...........
Explore the world of NOAA on h— web

Monitor to the Rescue ..
Explore the historical smnrrcance of the
USS Monifor

NOAA's Maritime Heritage Program........
Leam how MOAA helps to protect our
nation's maritime heritage

Section B: Ships through Time
Sailing Through the Ages.

Explore the advancement of ships

Abandon Ship! ..

Learn various reasons why shlps snh

Past Connections .. . o
Understand how shmwrerks connect us to
the past

Section C: Maritime Archaeology

Maritime Archaeology...........___...........
Learn its history

Who's Who in Maritime Archaeology.......
Discover the early pioneers of underwater
archaeoclogy

Section D: Tools of Shipwreck Discovery
Searching the Deep Intro._.

Overview of the tools used by marlhme
archaeoclogists

Plotting the Course .
Discover the role of res&arch

Side Scan Sonar .. 72
Understand how tec! hncﬂo-g',r is used in searc hlng
and documenting shipwrecks

http://monitor.noaa.gov

Activities and Worksheets
Continued
ROV, AUV and Towfish ..

Learn about necessary tool-t in marltlme
archasology

Scuba, Scuba, Scuba Do ..

Discover how scuba diving was m\rented

and the role it plays in maritime archasology

Magnetometers ...
Understand how mag

NOAA Vessels ..
Explore the many NOAA vessels

Section E: Documenting Shipwrecks

| Can Name that Part ..
Identify the parts of a shlp and !eam
nautical terms

Putting the Pieces Together..................

Create a photomosaic

Mapping the Past _.

Simulate mapping a shipwred(

Section F: What's Next

Historically Significant?..__......._............

Determing what makes a shipwreck
historically significant

Ethically Speaking ..

Explore the ethics of shlpwrer anli Ieam "

about some of the laws that protect them

The Art of Artifacts .. :
Leam when, why and how artrlactsa
Recovered (Analyzing Artifacts, Making
inferences, and Picking Up the Pisces)

Conservation and Conservators ..
Understand the complex process of
conservation (Exploring Conservation of

Monitor's Turref, Rusting Away, Changing Meial)

Six Sections

A: NOAA and Maritime
Heritage

B: Ships Through the Ages
C: Maritime Archaeology

D: Tools of Shipwreck
Discovery

E: Documenting
Shipwrecks

F: What's Next?




MATIONAL MARINE
SANCTUARIES

MONITOR

Grade Level

. B12

Timeframe

« 1-2hours

Materials

= Computer with Infernet access or

= Printed resources

Activity Summary

This activity explores the many

missions of NOAA, ONMS, Monitor

INMS and NOAA's Maritime Heritage

Program.

Learning Objectives

= Tounderstand the important work
that NOAA does to provide
valuable information to those who
need it
To leam about our nation’s first
national marine sanchuary
To understand the importance of
our nation’s maritime heritage

Key Words

NOAA, ONMS, USS Monitor, nafional

ma'me sanctuary, line office, maritime

NCSS:1.a; NS.5-8.F; NS.612F;
CCSS.ELALITRIGED, 11-12.1;
NCTE:L

Background

Residina under the Department of Commerce. the National Oceanic and

Monitor to the Rescue

As our nation’s first national marine sanctuary, Monitor National Marin
(MNMS) was established to preserve and protect our nation’s first Civi
ironclad, USS Monitor. The Monitor and her brave crew helped fo tum
Cnal War and forever changed naval warfare when it fought the Confe
ironclad, CSS Vimginia, also known as the Memmack.

As the two ships fought in the Batle of Hamptons Roads on March 9,
batfle also marked the first fime that iron met iron and the age of the w
came fo an end. Another unique new invention that the Monitor ushere
rotafing gun turret. The dlever design gave warships more maneuvera
battie and became a standard on all future ships.

The Monitor did not see much action after the Battle of Hampton Roac
was sent to support a small skirmish off Sewel’s Point and it also parts
Battle at Drewry’s Bluff near Richmond. The crew, affectionately know
Monitor Boys, spent most of their fime in Hampton Roads waifing for a
once again battle the CSS Virginia.

On December 31, 1862, just 11 months after it launched from Greenpx
N.Y., the Monitor encountered a storm off Cape Hatleras, N.C., and s
night, sixteen brave men made the ultimate sacrifice. The Monitor's ex
remained unknown until 1973, when John G. Newton and his team fro
University Marine Lab, using side scan sonar, identified an unknown s
they thought was the Monitor. They confirmed its identity in 1974. Norl
petifioned Gongress to protect this national treasure and on January 3
Monitor became our nation’s first national marine sanctuary.

In 2002, NOAA, in collaboration with the US Navy, raised the iconic gu
Navy divers were excavating the turret, they found the remains of a M
Once the turret was on the barge’s deck, a second set of remains was
the 150™ anniversary of the USS Monitor, the Secretary of the Navy a
interment at Arfington Nafional Cemetery on March 8, 2013. Today the
pieces of the USS Monifor are conserved at The Maniners’ Museum in
News, Va.

Phatos Clockwise: John Ericsson;
Batfe of Hamplon Reads; Mandar
CTEW N de sk Monifor sinking;
Turet being mised on August s,
2002; Burial 3t Aringion Nasonal
Cemetery of two Monior saiors.
Photos: NOAA'S Monitor Collerion

pm—_——

NOAA’s Maritime Heritage Program

Museums of the Deep
Class Activity

Background

Amenca’s greatest museum of our past as a seafanng nation lies on the bottom of our
nation’s ocean, seas, lakes and rivers. They are places to explore, discover and
appreciate our country’s marntime cultural heritage_ That heritage is a legacy of
thousands of years of settlement, exploration, immigration, harvesting the bounty of the
sea, and creating coastal communities and maritime traditions. Overall, it is an important
link to our past and how we developed as a nation_ Through NOAA's dynamic education
and outreach programs, exhibits, wisitors’ centers and media, the importance of our
unique heritage provide people with the knowledge they need to promote the
preservation of these nonrenewable cultural resources.

In June 2000, the president recognized the need fo increase ocean exploration and
thus, he established the Office of Ocean Exploration and Research (OER). The office
was created to coordinate the agency's exploration and research expeditions with the
mission to enhance research, policy and management decisions, to develop new lines
of scientific inquiry and o advise NOAA and the nafion on critical issues. OER works
with archaeologists, scientists, and oceanographers to explore the vast mystenes of our
country’s waterways.

Created in 2002, NOAA's Maritime Henitage Program is an inifiafive of the Office of
National Marine Sanctuaries (ONMS). Each of our thirteen national marine
sanctuanes and two marine nafional monuments, regardless of regulation and

NMS and Thunder Bay NMS, were specifically designated to protect shipwrecks. Today
through partnerships with the Office of Ocean Exploration and Research, other state
and federal agencies and academia, the program confinues to focus on maritime
heriagemmﬂ'lnﬂ'e Nahona[MarmSandmrySystﬂnaﬂdpmmt&Hrmhm




Sailing Through the Ages

Aristic rendering of a Viking snin.
Counssy GhoqUEICKOObiack

Grade Level
« B12
Timeframe
& 24 hours
Materials

+ Computer with Internet access
« Journal

» Rubric

Activity Summary

This lesson highlights the similarities
and differences between ships
through the ages.

Learning Objective

To develop a timeline of the
construction of sailing ships

Key Words

‘See Vocabulary Box

National Standards:

NCSSHT:1, 4, and 5; NCSS:l and Il
CCSSELALITRLY,
CSS.ELALITW2, 4 NCTEX, 7, and
&

Like|
ACCH
wind

Act

855

oro

Section B

Abandon Ship!

Geﬂnmu-mat,,'lsmoﬁ
the North Caraina coast Phato:
NOAA'S Monifior NMS

Grade Level

¢ 512

Timeframe

* 2-4hours

Materials

+ Computer with Internet access or
« Printed resources for students to

use to prepare their media report
BTt Sumimary Another factor that caused
This lesson explains the various Many ships were sunk
reasons why ships sink. Using torpedoes, or by n
primary, secondary and terfiary 1500 merchant ships were)
sources, students will create posts, n ially played a role i
tweets, videos, or other news media fo t
describe a shipwreck in history.
Learning Objectives The answer as to why ship
e Tounderstand how and why ships | has a unique story to tell. §
wrack. Titanic and some never m;
o To leam about some of the mast story may seem fo be, ead
famous shipwrecks on the ship or who had low
o Tointerpret the facts of a gravesites for those who w
shipwreck and to disseminate the relative perished at sea, thy
information 1o the public you leamn about shipwrecks
Vaocabulary u'ed;bd({prt_aadl ship'
Seia Vot fox associated with it.
Rl Standards- Activity Overview
NESSHT:A, 2, and 4; CCSSELALITESA, 2,
and 3 CCSSELALITE-12.1 and 3; In this activity students will
CSSELALITRHA, 2and 3; research selected or assig
CCSS ELALITW.2 and 4 NGS5 and I :
NCTE:, 4,5,7, and 8 & armhequhmsard

http://monitor.nc

Past Connections

Vet vins Sanctiy PhoB NOAR |
Grade Level
6-12
Timeframe
24 hours
Materials

Computer with Intemet access*
Plastic tubs with sand and water
Toothpicks and string

Modeling clay and graph paper
Various objects for artifacts
*Optional — Print web pages if no
Interniet or use other resources

Activity Summary

This lesson illustrates how artifacts

offer historical information of the past.

Learning Objectives

& Todescribe types of arifacts
found on ancient shipwracks.

» Tounderstand the valuable
historical information artifacts
offer

= Tointerpret the historical
significance of artifacts and the
importance of professional
maritime archaeologists in their
interpretation.

Key Words

See Vocabulary Box
National Standards:
NCSSHT:1 and 4; NCSS:1, 1l and Ii;

NCSSWH-Erat. 13 and 1.b; NCTE: 4, T and 8;

Background

Humans, ships and the ocean have long been intncately bound together. Even in
ancient times, ships provided the fastest and most economical method to move
goods, people, and ideas from one place to another. However, the ocean can be
an unforgiving place and some ships will inevitably wreck.

Shipwrecks offer an excifing window into the study and preservation of our past.
They are a random sampling of voyages, a record of past trade and
communication. It is almost as if they are frozen in ime.

These submerged cultural resources give us a fresh perspective on history and
are valuable classrooms offering a vast aray of knowledge, beauty and hentage.
Theshryofeﬂhsfmmdmmnnfnﬂnnimaﬁehpmﬁyohlsmgmﬂal
history. The preservation and k nde a varniety of
information, sm:-hasﬂ'lehlsbryofshpbmkﬁg aheﬂersenseofﬁlephysml
development of the area, an understanding of innovations of the day, a look at
the culture of the people on the ship, the identification of products that were
coming into and through a region, the social structure in ship construction, and so
much more.

Much of what we know about a region comes from histonic documents, such as
joumals, newspapers, and first hand-accounts written in letters by those who
fived during the fime. However, shipwrecks contain a wealth of information that is
not found in the documentary record. They help tell us what people did at a very
specific moment in time. If a ship sank in 1200 BCE, everything onboard at the
time of the sinking came from 1200 BCE or earlier. Clothing, tools, navigational
nstruments, cargo, personal items, and even the ship itself, tell us the story of
Mpmphﬁvedmdwoﬂmatmatspmﬁumnhepastﬂhtememae
found on a shipwreck, then they too tell another story. They offer clues as to what
has happened fo the ship since it sank.

Shipwreck exploration is a wonderful adventure, and underwater archaeclogists
are committed to studying the history on the ocean floor as well as preserving it
for future divers. Protecting these resources allows for the continued
interpretation and understanding of the lives of mariners and the struggles and
successes they encountered.



Maritime Archaeology

Maritime achasoiogist fomuments
HMT Becttrosnire's boiler. Enot: Tane
Casseriey, NOAA

Grade Level

. B-12

Timeframe

s 12 hours

Materials

« Intemet (printed resources it

Internat is not available
s Worksheet pages
Activity Summary
This lesson highlights the
development of maritime
archaeology as a disciplined study
Leaming Objectives
To compare and confrast
terrestrial and maritime
archaeology.
To create a imeline of the major
events in maritime archaeology.
To summarize and write
succinctly.
Vocabulary
See Vocabulary Box
‘Mational Standards:

NCSSHT.1 and 4; NCSS:IL, VIl
NCTEA, 7 and 8; CCSSELALITRL1,
NS58F

Background

Archaeology is the study of the ancient and recent past through material
a subfield of anthropology, the study of all human culture, archaeology

perspectives on human history and culture. Furthermore,

understand when and where people lived, as well as why and how they
much of history relies on written records and documents to interpret the
archaeology allows us to go back in time even before written language.
analysis of objects left behind, we are able to glimpse at what everyday
have been like in the past.

Underwater, maritime or nautical archaeology are terms to describe
conducted under water. Although each discipline is slightly different from
they all basically study human interaction with the sea, lakes, and rivers
study of physical remains. Whether on land or in the water, the tools,
products for each location are essentially the same—although, different
environments may require different tools, such as SCUBA gear.

goal to understand the past is always the same—to connect to real peop
everyday life including evidence of both the mundane and the

Although most people think of shipwrecks when they think of maritime aj
is 50 much more. Today, maritime archaeologists study complete

the natural environment, referred to as the “maritime culiural landscape”
Specifically, this consists of a combination of archaeological resources re
marifime activity, whether they are on land or in the water. Looking at the
landscapes can encompass shipwrecks and associated sites on shore, s
docks and wharves, harbor and fishing structures, warehouses and shipy
lighthouses, military forts, sites of religious significance and more. It also
natural geography of an area taking info account the coasts, routes, roady
and even the direction of prevailing currents and winds. Incorporating all
a place provides a perfect framework to assess the varied and extensive
structures, sites, and matenial culture of a project area. Collectively, they
complete story.

Maritime archaeology is important because shipwrecks offer a rare glimp
past, and contain information about the people and ife anboard the ship.

forever. Many factors can cause the disturbance or destruction of a ship
as stomms, dna:ging war, diuemandmore Evenana'd'aenjogist 2

understand our past cultures. mmhnmunnobhmdﬁmnammay
cost of minimal disturbance. Moreover a deeper understanding of a culf
us leam more than we can from written history alone.

http://monitor.noaa.gov

Section C

Who’s Who in Maritime Archaeology

Capiain Barbara *Bobbie” Scholkey, U5,
Mavy (Ret}, dunng the expedition 10 recover
T2 USS MOniizes gun umes, Proo: NOAR,
Mgnitor Collecion

Grade Level

6-12

Timeframe

4-8 hours

Materials

+ [nternet (printed resources it
Internet is not available

« Digital story software,
PowerPoint, or other

* Worksheet pages

Activity Summary

Students conduct research to

produce a digital story or multimedia

presentation highlighting the people:
of marifime archaeology and

shipwreck exploration.

Leamning Objectives

+ To research people who are
significant in maritime
archiaeology and shipwreck
exploration.

Vocabulary

See Viocabulary Box

National Standards:

NCSSHT.{ and 4 NCSS:, Il IV and VIl
NCTE:, T and 8; CCSS.ELALITRLA,
CSSELALITW.2 3, 4,6, 8 and 3 NSF

Background

With over three million shipwrecks resting on the world’s seabed, much of
human history lies hidden beneath the water. Until the 1960s, most shipwrecks
were inaccessible fo archaeologists. SCUBA diving was new and used only for
commerdial or recreational activities. Archaeologists had to depend on
professional divers for information about a shipwreck. Furthermore, because
professional divers were not trained in archaeology that information could
never be counted as fotally reliable. Then along came George F. Bass.

Bass started out as an English major at John Hopkins University, but while
spending his sophomore year in England at the University of Exeter, he was
suspended for pulling a prank. With nowhere to go, he went to Sicily with some
frends for spring break, and there among the Roman theater with Mount Etna
in the background, he thought about how great it would be fo eam aliving as a
temestrial archaeologist studying ancient cultures.

Bass soon began to realize that much could be leamed from the many
shipwrecks laying on the sea floor; and shipwrecks had advantages over
terrestrial sites—they were not easily accessed by humans. In the 1960s, Bass
began 1o apply ngorous excavation techniques to underwater wrecks. Along
the way, he transformed underwater archaeology from an amateur’s pastime to
a modem scientific discipline.

Other early pioneers, such as Peter Throckmorton, who is often described as
the “Father of Underwater Archaeology,” helped to develop maritime
archaeology into the discipline it is today. These early leaders led the way for
the many secrets held beneath the waves to finally be revealed offering
valuable insight into past cultures.

Activity Overview

In this activity, students will explore some of the great mariime archaeclogists
and shipwreck explorers of the 20m and 21=t centuries. Using their research,
students will create a bio-histonical and acrostic poem and generate a
storyboard. From their storyboard, students will create, produce, publish and

present the biographical information they have leamed using digital stories,
PowerPoint, or other software.

http://monitor.noaa.gov




Searching the Deep

Searching the Deep — Plotting the Course |
Activity A
[Dfvers SuIvey @ shipwreck. Phota: NOAA
Battle of the Atlantic
Grade Level Warlfs
. 612 it has been extensively studie
Timeframe Germany surrendered in 194&
- - in winning the war.
~ m i U-576 Hi Dieter
" ey Hence (e oo 4 caam Once the U.S. entered WWII i
Materials In 1942, their presence was ir
= See each activity for a fist of Grade Level off Cape Hatteras, N.C...in are
materials casualties in Torpedo Alley im
it * 612 roughly 50 merchant ships. Ft
ummary
Timeframe between Ocm:ly K3-520and
This unit is divided into six individual searched for tt
activities that inroduce students to * 12 hours information will be obtained gi
mﬁm pmoes:d 0;*:)"31”*9;‘: a Materials per Group happened that day in July 194
qmedc al e 5 USed. ]
Students leam about research, side *  Activity Sheet Plotting the Cource e 2005, S Moniy Kok
scan sonar, ROV, towfish, AUVS, *  Colored pencils Diologreal, and hiskovical surve
4 E 2 . Copy of KS.576 Carolina coast associated witt
magnetometers, science of SCUBA, » Copy of Comoy it P
and NOAA's ships and submersibles. » Twocopesof map - mme -
Leaming Objectives Activity Summary fiederal and state agendies, ur
See unit overview for a st of This activity simulates the first stage After years of research and m
objectives. of searching for a lost shipwreck— located in the summer of 201
Key Words research. Students conduct research \When searching for lost shipw
1o narrow the search area of an secondary and teriary source
See vocabulary for each unit section. underwater battlefield. identified, NOAA mariime arc
Mational Standards: Learning Objectives search for the shipwreck, suct
See individual activities for Discover how maritime R
specific standards archagologists ¢ research edge tools and the abundant ¢
when searching for a shipwreck in 10 lead the way fo prot
order to narrow the search area. helped Ny,
Key Words Activity Overview
See Vocabulary Box In this activity students leam t
National Standards: of shipwrecks. They look at pt
i ) A understand the importance of
NG:1, 13 and 17; NCSSH, I; research on U-boat acsvity in
e dmik sunken U-boats off the East C
NCSS:WH.ERAB28 and 48: NCTE:1, 3, = e
7 and 8; CCSSELA-LIT RIB.4; NCTM6- as they begin to simuiate
B:6; NCTM:3-12:G.A, B; OL6and 7

http://monitor.noa

Section D

Searching the Deep — Sonar Imaging

SIDE SCAN SONAR
Grade Level

6-12

Timeframe

24 hours

Materials per Group

Prepared box—See Teacher
Prep Section

Masking tape

Different colored pencils
Graph paper (or use provided)
Wooden skewer (~ 30 cm )

Activity Summary
Studenits will simulate how side scan
sonar works.

Leaming Objectives

Use a coordinate grid system to
map a simulated ocean floor
To have an understanding of
how side scan sonar works

To leam how side scan sonar is
used to locate shipwrecks

To make inferences about the
topography of an unknown and
invisible landscape

Key Words
Echo; side scan sonar; topography
National Standards:

NG:1 and 3; NCSS:IIl and VIII; NCTE:1;
-CS_S_EU\.LFI'.RST.?; NCTM:8-B:NC.D;
NCTM:E-8:M5 A; NCTM:2-12:G.A and B;

NGES:HS-ETS1.6; OLGand 7

Activity B
Side Scan Sonar

Side scan sonar is a specialized system to detect objects on the seafloor. Sonar is short
for “sound navigation and ranging.” Thus, sonar uses sound waves to locate underwater
objects by measuring the fime it takes for a fransmitted sound wave to be reflected back to
its source. The sound wave is fransmitted through a fransducer, which is comparable to a
speaker in a radio. Side-scans use a fransducer housed in a hollow container called a
towdish that is towed through the water 10 to 20 feet above the botiom. The transducer
emits sound waves to either side of the towfish and measures the time it takes for the
waves to be reflected back to the towfish.

These sound waves are processed into an image that resembles an aerial photograph and
can be viewed in real-ime on a monitor aboard the towing vessel. A global
positioning system (GPS) is used to quide the towing vessel along predetermined search
paths, as well as fo identify points of inferest on the side scan image. This allows scienfists
to refurn to any point on the image for further investigation.

In a side scan, the transmitied energy is formed into the shape of a fan that sweeps the
seafioor from directly under the towfish to either side. Typically, this distance is about 100
meters (~330 feef), but actual distance is based on frequency. The strength of the return
echo is continuously recorded, creating a picture of the: ocean bottom. Side scan sonar
does not depend upon light and can be used under conditions that would make searching
by divers dangerous or impossible. Because it covers a swath of up to 183 meters (600
feet) or more at about 2-4 miles per hour, it is a very efficient way to search large areas.

Experimental side scan sonar systems began during the 1950s by both the military and
commercial industry_ Dr. Harold Edgerton was a professor of electrical engineering at the
Massachusetts Institute of Technology. He was intrigued with the unique challenges of
underwater research and worked to design and develop many tools used in underwater
exploration including side scan sonar. In 1973, he and John G. Newton from Duke
University teamed together to see if side scan sonar imaging could be used to locate
shipwrecks. Working off the North Carolina coast, the one ship that had a unique distinct
“signature” was the USS5 Monitor. In August 1973, the team began to map the ocean floor
in an area where they thought the Momitor might lay. On August 27, the side scan sonar
recorded a “long amorphous” echo, and in Apnl 1974, the location of the Monitor was
verified for the first time in 112 years!

Survey Technigues .
LA v Left: Diagram ilusirating
‘Survey echmiques Phot:

Righ't: First side scan sonar
image of the LSS Monkt,
August 27, 1973, Photo:
NOAA, Lonifor Colleciion




Searching the Deep — Roving Along

Researcners ook on as hie ROV sends imagg
from T2 ocean figor. PRola; NOAA

Grade Level

s B-12
Timeframe
12 hours
Materials per Group
Activity 1

* [nternet
Activity 2

s 2-ter botile
= Nail

*  Ducttape

= Water
Activity 3

= 2 ter bottle
®»  Eyedropper
= Water

Activity Summary

To leam how ROVs, AUVs and towf]
are used in maritime archaeology; af
how increasing pressure at increase]
depthz affect divers.

Leaming Objectives

To describe how ard why ROVs, AU

and towfish are used in maritime

archaeclogy.

Key Words

See Vocabulary Box

National Standards:

m"l and 17; NCS5:1H and VIll; NCSS:HT)

ELALITRHT, NS.m EandF,;

N5:9-12.B, E and F; NGES:M5-P54.A ang

NGS5HS-P54.A and C; NGSSHS-ETS1
| OLBand 7

Searching the Deep—Magnetometers

Crew prepares % depicy 3
magnetometer. Photo: NOAA

Grade Level

« 612
Timeframe

e 1-2hours
Materials per Group

Antivitu F

Memiins Aaficaal Marine Sanchory. Eaiine Aoy

Section D

Continued

SCUBA, SCUBA, SCUBA — DO!

Searching the Deep — NOAA Vessels

Activity 1

Activity 2

Small bar magnet

Clear plastic box (petri dish
works well)

Iron filings

10-cm peece of plastic straw

2 straight pins

Masking tape

30-cm of sewing thread

Bar magnet with poles marked|

Divers wait 1o dive on 3 shipwrec PRota; NOARA

Grade Level
o 612
Timeframe

« 1-2hours
Materials

Activity Summary
Students will observe a magnetic
field and make a simple

Learning Objectives
To understand how a magnetometd
is used to search for shipwrecks.
Key Words

magnetometer

National Standards:

CCSS-ELALITRST4 and 7; NS.5:6.F
NS 8-128, Eand G;
NGSSHSPS4B.C; OL6 and 7

Computer with Infernet access
Or printed resources for students

10 use to prepare their media
reports

Activity Summary

This activity challenges students to

use the format of modem social media

technology to create a complete
history of an import figure in SCUBA
diving, while leaming about the
development of modem day SCUBA
diving.

Learning Objectives

« To understand the development
of SCUBA.

+ To summarize the lives of famous
divers using modern social media
technology.

Key Words

See Vocabulary Box

National Standards:

NCSS:IH and VIll; NCSSHT:1, 2 and 4;

MNCTE:1,3,4,5,6,7 and 8 NS5-8.E, F and 5;
NS9-12E, G; CCSSELALIT WS, OL6 and 7

SRvx Sand Tiger hosing an open mq
showEase underwaler archaeoiogical
research conducied off Nedfs Canakna's

coast

Grade Level

s 612

Timeframe

= 1-2 hours
Materials per Group

& |mtemet

= Ifinternet is not available, print
copies of information needed to
complete the activiies

Activity Summary

Students will explore NOAA's fleet
and small boat program.
Learning Objectives

To understand the types of NOAA
vessels used in scientific research
and to learn how small boats are
used throughout LS. waters to
conduct research projects that
protect our natural and cultural
resOUrces.

Key Words

Activity E

NOAA Vessels

NOAA ships and aircraft play a critical role in the collection of oceanographic,
atmospheric, hydrographic, and fishenes data. The NOAA fleet is managed
and operated by the Office of Marine and Aviation Operations {OMAQ), an
office composed of avilians and officers of the NOAA Commissioned Corps.
OMAO also manages the NOAA Diving Program and the NOAA Small Boat
Program.

OMAC's research and survey ships compose the largest fleet of federal
research ships in the nation. The fleet ranges from large oceanographic
research vessels capable of exploring the world’s deepest ocean, to smaller

responsible for charfing the shallow bays and inlets of the United States.
The fleet supports a wide range of manne activities including fisheries
research, nautical charfing, and ocean and dimate studies.

OMAC's aircraft operate throughout the world to perform a wide range of
senvices including hurricane reconnaissance and research, marine mammal
and fishenies assessment, and coastal mapping. NOAA arcraft camry scientists
and specialized instrument packages to conduct research for NOAA's

In addifion to research and monitoring activities critical to NOAA's mission,
OMAQ ships and aircraft provide immediate response assistance for
unpredictable events. Following Hummicanes Kafrina and Rita, NOAA ships
conducted emergency surveys for navigation hazards that helped Gulf ports
reopen quickly. Aerial images of disaster-tom areas—taken by NOAA arcraft—
enabled residents and emergency workers to venify the condition of houses,
bridges and roads.

NOAA's fleet is divided into three regions: 1) Atlantic; 2) Pacific; and 3) Pacific
Islands. The Atlantic Fleet has nine vessels: Ronald H. Brown, Hemry B.
Bigelow, Ferdinand Hassler, Nancy Foster, Gordon Gunter, Okeanos Explorer,

Thomas Jefferson, Oregon I, and Pisces. The Pacific Fleet has five vessels:
ST | TG, TH 7 f v > A T e SR T . HURGRCINT o W SR BAIE winy




| Can Name that Part

Grade Level
. 612

Background

Every profession has its own terminology and jargon, and sailing is no exception.

Putting the Pieces Together—Photomosaics

Timeframe
+ 1-2hours
Materials
Internet (optional)

« Books, articles and other
resources for nautical terms
Activity Summary
This lesson helps students to leam
the terminology associated with ships
and to identify a ship's parts.
Learning Objectives
Students will leam the names of
various parts of a ship; become
familiar with nautical terms and their
efymology; and learn the origin of
phrases used today.
Key Words
amidships keal
anchor line
bow mast
deck
fore and aft
ull

port

starboard
stem

National Standards:

NCTE1 and %; CCSSELA LITRLS;

CCSSELALITW.3;
CCSSELALITRHS; OLE and 7

Phoomasaic of the Monitor's furret.
Photo: HOAA'S Monior Collaction

Grade Level

* 612

Timeframe:

+ 1 hourorless

Materials per Group

Activity A

+ Photomosaic image

e Scissors

« Tape

Activity B

Digital camera

Ability to print

Scissors

Tape

Intermet (optional)

Activity Summary

Students simulate how
archaeoclogists document and survey
a shipwreck.

Learning Objectives

To recognize the importance of
archaeclogy in documenting
shipwrecks and to simulate creating
a photomosaic.

Key Words

See Vocabulary Box

National Standards:

NCES:VII; CCSS.ELALITRST.S,
OLGandV

Background Information

How do maritime archaeologists study |
dive down to a wreck to observe and rg
site, they carefully document the Shipw
measurements, make drawings, and tg

Sometimes when a shipureck sile, sug
archaeologists cannot spend a long tim
operated vehicles (ROVs) to take pictu
document a shipwreck site because the
can stay on the bottom for a very long

In 1974, National Geographic and Mor]
complete photomosaic of the wreck of
the sunken ironciad were joined togeth)
site. The task of fitfing all the images tg
the product provided invaluable inform;
site.

From the early 1990s to 2002, archaeg
Monitor, nduding the steam engine, pl
furret. With all the changes fo the site,
be created fo document the changes
Exploration to create a new parfial
confinued to document and survey the
will be created.

Photomossaics are like snapshots in i
archaeologists in studying the site, the|
capture details that are often unseen o
Activity Overview

Students will simulate creating a photo
Monitor and cutting it info pieces and
students will also research and
importarnt to document a shipwreck wil

http://monitor.noaa.;

Studenls map a mock SNwWecs
Phoag: NOAA

Grade Level

« 612

Timeframe

+ 4590 minutes

Materials

Mock shipwreck farpioutiine
Tape (Scotchiduct)

30 ft. of measunng tape

Shorter measuring tape (one for

» log Sheets (provided)

Activity Summary

This lesson engages students to map
a mock: shipwreck to create a site
plan using scale drawings

Learning Objective

To understand mariime archaeology
and describe its importance in
presening our maritime heritage. To
measure and draw to scale. To make
inferences based on observations.
Key Words

See Vocabulary Box
National Standards:
NCTM:8-12:G. M; NCTE4 and 5; NS 5-
B.E Fand G; NS3-12E and G;

Background

During World War I, many battles were fought on foreign shores. However,
few people know about those fought closer to home. The Battle of the Atlantic
consisted of several skimmishes and decisive maneuvers between German U-
boats and Allied and merchant ships all along the shorelines of the Aflantic
Ocean including the United States.

The Geman U-boats were under orders to prevent merchant vessels from
getting supplies to Allied nafions. The United States deployed their own ships
to act as defensive escorts armed with anfi-submarine weapons. Many
German and Allied and merchant ships fought and sank off the North Carolina
and Virginia coasts.

The wrecks of these sunken ships sfill lie at the bottom of the ocean. Itis the
job of marifime archaeologists to find and study these links to our past in order
to better understand our history, conserve our heritage, and honor the memory
of those who died defending our nation’s future.

To better understand these cultural resources, maritime archaeologists
document them by physically mapping the shipwrecks. Once the shipwreck is
mapped, a site plan is created. During the dives, numerous images are taken
to enhance the detail of the site plan and to provide a complete photo
documentation of the resource. This thorough documentation gives
researchers a complete snapshot of the shipwreck at that moment in fime, thus
allowing them to study the site, learmn about its history and even gather
information on how shipwrecks detenorate over time.

Activity Summary

Maritime archaeology is a field of study that provides many career
opportunities based in science, technology, engineering, and mathematics
(STEM). The focus of this lesson is the creation of a shipwreck site plan. The
students engage in teamwork as “divers” to create sectioned, scaled drawings
of a mock shipwreck. The students make ctions to maritime history,
mathematics, and technology.

NOTE: Extension activifies incorporafe English language and social studies.




Section of the armar bel, USS Monifor
Photo: NOWA, Monitor Coliection

Grade Level
612
Timeframe
1-2 hours
Materials

*  Computer with Infernet access or

«  Printed resources for students to
use in researching the Nafional
Register

Activity Summary

In this lesson, students will explore the

National Register of Historic Places

focusing on the nomination process of

vessels. Students leam the complex

process of determining if a vessel is

historically significant.

Learning Objectives

* Toidentify various criteria
required for a vessel to be
classified as historically significant

« Touse knowledge leamed and
construct a fictifious nomination
for the Mational Register.

+ To analyze nominations based on
criteria leamed.

Vocabulary

See Vocabulary Box

National Standards:

NCSE:M; NCES HT 1 and 3;
CCS.ELALIT.RILA; NCTEA, 5,7 and B;
OLe.7

Ethically Speaking

Military cradt, such as the U-352 off
Beaufor, N.C., are protected by the
Sunken Miftary Craft Act

Pholo: NOAA, Manitor NMS

Grade Level
6-12
Timeframe
1-2 hours
Materials

Computer with Internet access

or printed resources

Activity Summary

Students answer an overarching

question: Do divers have the right to

take arfifacts from shipwrecks? They
will explore how and why military
craft are protected and engage ina

Socratic Seminar.

Learning Objectives

+ Tounderstand that shipwrecks
offer a window into the past and
should not be disturbed.

+ Toleam about the Sunken
Military Craft Act and other
protections for cultural
resources.

s To debate using a Socratic
Seminar.

Vocabulary

See Vocabulary Box

National Standards:

NCSS:N, I, V, VI and 1X;
CCSSELS.LITRLS;
CCSS:ELS.UT.SLA-6; NCTE:A, 3. 7 and
3;0LGand 7

The Art of Artifacts

USS Monifor's tuenet. Photo: NOAA, Monior 3
Coilection

Grade Level

6-12

Timeframe

2-4 hours

Materials

« Variety of objects fo represent

artifacts (see Teacher Preparation

and Implementation)

= Variety of broken objects and a

basket for each group (see

Teacher Preparation and

Impiementation for Activity C)

Activity Summary

This lesson engages students to
the recovery of artifacts and

recognize the importance of skilled

archaeologists in any recovery

efforts.

Leaming Objectives

« To understand that artifacts
should only be removed by
trained archaeologists

= To expenence the difficulty in
identifying unfamiliar artifacts
and to make inferences.

* To discover the difficulty in
piecing together artifacts

Vocabulary

See Vocabulary Box

National Standards:

NCTE:1; NCSS:HT.1,2,3,4and 5;
CCSSELALITRHT, OLBand7

Conservation and Conservators

USS5 Monitors hueret snorly afer
recavery, Photo: NOAA, Manilar
Colection

Grade Level

6-8; easily adapted for 9-12

Timeframe

1-2 hours

Materials

See Teacher Preparation and

Implementation for each aciivity's

materials

Activity Summary

This lesson engages students to

explore the consenvation of arifacts

through online learning and

experiments.

Learning Objectives

» To understand that arfifact
consenation is complex and can
take years to complete

= To chserve the destructive
properties of rust

s To discover that modern metals
diffier from historic metals

Vocabulary

Background

When planning fo recover artifacts from a marine archaeological site, two of the
mast important items to consider are: 1) how to preserve the artifact and 2}
how much it will cost (and who is funding it). Without conservation, most
artifacts would perish and all historical information would be lost. Conservation
may seem like a straightforward and simple process, but it is very complicated.
Caonservation is also fime consuming and expensive, often costing more than
the onginal recovery of an arfifact.

Canservation does not simply involve a single set of procedures; therefore,
only highly frained professional conservators should work to conserve arfifacts.
Moreover, i conservators are often the first person to see an actual
artifact, and for that reason, they are deeply concemed with the integrity of the
artifact and the history it represents.

Caonservators take on the same responsibilities as an archaeologist, and they
also fill the roles of a mender, caretaker and recorder of the artifacts they
conserve. They take great care to handle the artifact with respect and ensure
that the arfifact is conserved comectly. Additionally, conservators are guided by
a set of ethical guidelines adopted by the Intemational Institute for
Conservation.

When artifacts are recovered from a salt water environment, they must not be
allowed fo dry. Artifacts absorb salt from the water and over time, these salts
become embedded in an ariifact, especially in iron objects. The presence of
salt can be fatal for an artifact, because as the artifact dnes, salt comes out of
solution and crystalizes. Salt crystals act as finy wedges breaking apart an
artifact. Therefore, before an arfifact can dry, the salt must be removed. The
salt removal process vanes in length. Many cther factors can also affect the
length of time it takes to conserve an artifact, such as ifs size and source
maternial.

Removing salt from objects can take years or even decades, like with the USS
Monitor's turret. The process requires that shilled, professional conservators
and other support staff are hired. A facility must be acquired and then, there
are numerous other costs, such as uliliies, supplies, chemicals and more.
Therefore funding i= a kev component in recovenna arfifacts from a shipwreck




| SCUBA. SCUBA, SCUBA—DO! |

Activity D

Activity Overview

Students leam the history of scuba diving, through important
inventors and divers. Afterchoosing a historical fiqure in

Vocabulary

Srn,

diving - diving performed az 3 nececeany pant
P = N P T

Name: Date:
The People of SCUBA
Class Activity

Historical Inventors and Divers

Pionreéra of Diving Notable for Other Reasons
* John Smeaton (1724-1792) air pump » Craig B. Cooper{bom 19497} Aquanaut
»  SieurFreminent {1700s) recycled air = George F.Bass{1932): Early undemater
o Wiliam James (1800<): iron balt archasologist
= Benoit Rouquayrol (1826-1875): and Augusts James Talacek: Aquanaut

Record Holders for Depth or Cave Penetration
{Scuba and surdace suppled)

Denayrouze (1837-1883): noid diving suit

Henry Fleuss {18571-1932): closed circuit breather
VictorBerge (1891-1974y. helmstdiving

Emile Gagnan [1900-1979) inveniorof demand
regulator

Philippe Tailiez {1905-2002}: skin & scuba diving
Philippe Diok (1908-1977): underseasxploration
Tesea Tesei (1909-1941): inventorof human
torpedo

Jacques-Yves Cousteau (1910-1997 1 co-inventor
Agualung

Frédénc Dumas (1913-1991} spearfishing, wreck
diving

Ame Zetterctrom{1917-1945): mixed gas diving
Hans Hass (1919-2013): undenwaterphotography
Eduard Admetlla i Lazaro (1924} inventor of scuba
diving device & deep dving[clarfication needed]
James F. Cahill {1926-2008): scuba diving

MNick lcom {1929-2013) scuba & rebreathers
Robert Sténuit (1933-): fict Aquanaut

Gary Gentilz {1946-): wreck diving

E. Lee Spence {1947} undenwater archazology
Sheck Exley (1949-1994). cave diving

Bret Giliam {1951-): technical duing

Bl Nagle {1952-1993) wreck diving

Wesley C. Skiles {1958-2010): cave diving

Jarmod Jablonski (1969-): technical dving

Dick Rutkowsk: diving medicing, diver training
Tom Mount: technical diving

Simon Mitchell

Claudia Semien

Jim Bowden (diver)

John Bennett (diver) (1959-2004)
Mark Ellyatt

Nuno Gomes {diver) (1951-)
Pascal Bemabé

Mate Bender Aguanaut

Bemy L Cannon [1935-19%9): Aquanaut
Dominic Landucci Aquanaut

Dewey Smith (1972-2009) Aquanaut
Karen Kohanowich: Aguanaut

Lionel Crabb

Cad Brachear{1931-2006): Firct Atican American
US Nawy Diver

Michael C. Bamette

Wilard Frankiyn Seare (1924-2008)
Agnes Miowka (1981-2011)

Bob Haktead (hom 1944)

David Shaw(1954-2003)

Deon Dreyer (1974-1594)

Joachim Wendler (died 1975)

Keith Jessap {1933-2010)

Leigh Bizhop (born 1968)

Stephanie Schwabe {bom 1957)
Steve Lewiz {diver)

Ted Edred {1920-2005)

Trevor Jacksan {diver) (bom 1965)
Billy Deans (der)

Fabien Cousteau [bom 1967)

Graham Jessop {bom 1957)

John Chatterton (bom 1951)
Jzan-Miche! Cousteau (bom 1938)
Richie Kohler

Oscar Gugen {pom 1910)

Philppe Cousteau {1940-1979)

Mark Hulkebeck {bom 1936} Aquanaut

Facebook—Sample Template
Social Media Profile

Date of Birth:

B twitter

i Tane . ‘
ANOA ADiuar r

Sample Fact Sheet

George F. Bass—Scuba Diver and Founder of Marine Archaeology

Images of George F. Bass




Lesson Plans, Activities
and More!




Education

Lights, (

Gra

| John Ericssan. imventol
J omtesy The Aares
Grade Level
e 612
Timeframe
» 2-4 hours,
Materials

« Compute
« Journal
+ Rubric
Key Words
Ironclad, Turre
Activity Sumi

Students rese
Hampton road
video summar

RAEEE 3§ ECEC

Learning Obj

Joh To understanc
Hampton Roa
of the Civil We

National Star

History 5-12: |
Era6:1A; Sci
G

EE S

»  Computer
= Paperan

Key Words
« Drummer
o Civil War
« This lesst

of drumm

Civil War.
Learning O
To understant
War, males of
National St
History K-4: 14,
History 5-12: 2¢

Education

A Look t

Drawing of the US3 Me
Yand, Courtesy 5. Na

Grade Levi
. 812

Timeframe
* 1-2 hours
Materials
« Compute

= Journal
= Rubric
Key Words

Artifact, Indus
Ironclad,

Activity Su
This lesson ¢
USS Monitor
Learning C

To understan
that the iron ¢
Civil War and

National S
History 5-12- Eri

Offic :
Mational O

Education

Courtesy NOAA
Grade Level

e 46
Timeframe

* 1 hour or less
Materials
Photomosaic copy,
Key Words

Maritime Archaeolc
Photomosaic, Site |

Activity Summ:

This lesson focuse:
archaeologists doci
survey a shipwreck

Learning Objec

To recognize the in
understanding the ¢
archaeology

National Stand:

Science K-4: Science
and Technology, and
Human Endeavor

Grade Level
« 48
Timeframe
e 1-2 hours
Materials

Computer with In
paper, pencils, vi

Key Words
Genealogy, Ance
Activity Sumr
This lesson focus
identify the remai
sailors
Learning Obje
To recognize the
understanding a

National Stan
History K-4: 1A, 4C
History 5-12: 28

Grade Level
s 4.8
Timeframe
e 1-2 hours
Materials

Computer with Internet access,
paper, pencils

Key Words
Shanty, Sea Shanty
Activity Summary

This lesson focuses on the songs of
the Civil War and what role music

played
Learning Objectives

To leam the role that music played
during the Civil War

National Standards:

Marching Home

Background Information

Music could be heard throughout the Civil War amongst soldiers, sailors, slaves,
women, men, and children. Many of the songs were taken from print, memory, or
passed down orally and were sung because they were familiar songs that
brought comfort or inspiration. New lyrics were often created to embellish
traditional songs and the words were pertinent to circumstance or motivation.

Some songs originated as African-American spiritual songs. Slaves and workers
in the fields often sang spiritual songs to bring courage, strength, and unity to the
unkind conditions in which they lived and worked. Spiritual songs were usually
composed in the moment, reflecting suffering or understanding.

Shanties were work songs set to a tempo that synchronized to repetitive tasks.
Sea shanties, such as Blow the Man Down, also brought men together who
worked on the ships at sea. The songs had a purpose and the lyrics harmonized
with the sailors’ labors. There were also patriotic battle songs that inspired and
united the troops. Sailors and soldiers had songs about the flag and love of
country, their sweethearts, religion, and even drinking songs. Music offered a
time for the soldier and sailor to relax and reflect.

Women, children and the men who did not go to war, also sang songs that
revealed their suffering and hope for an end to the war. Civil War songs span
from spiritual and protest to historical, shanty, and traditional. Action songs
roused people to raise their voices. Traditional songs and ballads spoke of
heritage and remembrance.

Today, songs usually are sung for entertainment. However, some still serve the
purpose to pass down oral traditions, show love of country, pay tribute to the
struggles of ancestors, or to protest in order to rally people to action.




Office of National Marine Sanctuaries
Natisnal Dceanic and Almesphanis Adminisiration

MONITOR NATIONAL MARINE SANCTUARY

The Civil War in Review

F

Across

4. First siate to secade from the Union

6. A woman who led many slaves to freedom
Railroad helped slaves escape to t

10. Firsi Confederate Ironclad

12. The withdrawal of a state from the Union

13. A prociamation giving freedom to Southem sl

14. Battle between USS Monitor and CSS Virginia

I

Test Your USS Monitor Knowledge

&
%”“Ilmﬁ‘

Name a state that
borders Virginia to
the west

Name one of t
Union ships th
participated in
Battle of Hamp
Roads other thar
Monitor

Down

. Akitchen artifact from the USS

. Name of the CSS Virginia befor
Confederates captured her

. Large government organization
protects the USS Monitor

. The study of history using the t
people leave behind

. The huge mechanical claw that
the turret

9. Union President during the Civi

12. Hcmmnyca-monsdldn'eu

15 memymmashlpmec
Kodak could help with this)

Crae

Name one partner
from a Monitor
expedifion

Name of the oc
where the Moni
sank

Name of the US
President during the
Battle of Hampton
Roads

Name one member
of the Monitor crew

What s an irong
vessel?

Name one of the
©oCean currents
located near the
shipwreck site of the
Monitor

Where did thd
Monitor sink’

Tour the Wreck of the USS

Monitor National Marine Sanctuary

Move mouse cursor slowly around plan view for details and images.

Back to the Monitor National Marine Sanctuary Home Page




Learning Modules

Office of National Marine Sancluaries
Hatlonal Ooaiuitard S

Mock Shipwreck: Mapping the Past

Grade Level

e Grades 9-12
Timeframe
® 4590 minutes
Materials
*  Mock shipwreck tarploutiine
® Tape (scotchiduct)
»  30ft measuring tape
s Shorter measuring tape
(enough for each pair/group of
students)
ipboards {enough for each
pairigroup of students)
Log Sheets (provided)
Dive Slate (provided)

Key Words

Maritime Archasology
Site Plan

Baseline

.
.
.
» Scale Factor

Activity Summary

Maritime archaeclogy is a field of study that provides many career
opportunities based in science, technology, engineering, and mathematics
(STEM). The focus of this lesson is the creation of a shipwreck site plan. The
students engage inteamwork as “divers” fo create sectioned, scaled drawings
of a mock shipwreck. The students make connections to maritime history,
mathematics, and technology.

NOTE: Extension activities incorporate English language and social studies.
Leaming Objectives

Students will be able to
Define maritime archaeology and describe its importance to our national
maritime heritage.
Employ measuring and scaling technigues to sketch drawings of a mock
shipwreck to better understand how divers document an actual shipwreck.
Determine the scale factor of their drowin in salatinn tn tha macl
shipwreck.
Make inferences about the mock shi Teacher Page

Background Information s sy

During World War Il, many battles were

few people know about those fought clot gL
consisted of several skirmishes and deci }f‘u;ﬂf
boats and Allied and merchant ships all . / P
United States X

The German U-boats were under orders
getting supplies 1o Alliednations. The U
1o act as defensive escorts armed with &
and Alliedand merchant ships fought an
Virginia coasts.

The wrecks of these sunken ships still lis
job of maritime archaeclogists to find ant
to understand our history, conserve our
those who died defending our nation’s fi

Mock
Shipwreck
Activity




Office of Mational Marine Sanciuaries
Mational Oceanic and Atmospheric Administration

Shipwrecks
as Reefs

Teacher Page
Sample Layoutof Transect Lines and Quadrats:

[ Benthic | [Fish | [ Fish | [Fish | [Fish | [ Benthic |

e 2 3]€ 2f =2le M 2le 9w ke % oAl 1
D'
I

c wm !

Grade Level

* Grade6-8

Timeframe

o 45-90 minutes

Materials

»  20ftMeasured ropsor .
measunng tape (x2) Activity Summary
Cut-outsof fish species and The focus of this lessm
benthicspecies Students will conducta
2ftx 2ftsquars framesfe g, practiced methods of v
rulers taped together) will apply and practice

Clipboards Students will make obs
Studentshests and then make informe

Key Words Learning Objective
= el Students wil be able tc
Biological Survey Define srfeial sl
TransectLine y © oI

= Demonstrate data:

s [llustrate graphical
» Compare surveyst
effects of the facto

Shipwreck:

Survey Log — Transect Line

Boundary line

Boundary line
Boundary line

Fish Species z
Analyzing Your Data

- ‘ Part1
“'_( MNow thatyou made observations and collecteddata, what do youdo? In ordertod: lusi make inf about

Almaco Jack the environment, ecientists must be able to analyze datatheyhave collected. Follow the steps below using the epecies count

data you have collecied.
1. Create bargraphs forthe Transect Line— Fish Counts
a. Titke each according to the shipwreck surveyed
Black Sea Bass b. Labelthe x-axs and the y-axis

= c. Draw bars bazed on yourfich counts

e —eiaeRedBarbier

Transect Line

EMClark
Dixie
Arrow

<+ Wireck TET] .— 2
EM Clark ’ Tomtate

Dixie Arrow T T
04— S T R — .
Vermilion Snapper Q‘Fs’ gd& & ,’f & & ‘ud‘ @* .pﬁ & &
W e S S
f&

49“& 2

&
B & P &
= & « & o
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World War |

ANT YOU
FOR U.S.ARMY

NEAREST RECRUITING STATION

Grade Level
6-12

Timeframe
90 Minutes

Materials

Colored pencils, markers and
poster board.

Large print outs or an ANV
projector fo display posters for
entire class fo view and
analyze.

& computer or a computer lab
is necessary fo access images
and resources online.
Poster-making materials may

Phata: The Roval Naval Division

Activity Summary

This lesson will require students to examine and evaluate propaganda posters
used during World War |. At the conclusion of the acihaty, students will create
their own poster which will require the students to demonstrate an
understanding of the reasons the United States entered the war

Learning Objectives

Students will be able to:

* Analyze propaganda posters for bias and symbolism.

* Explain and illustrate the reasons for the United States joining the Allied
Powers in the First World War.

« (reate an orginal propaganda poster

* Fvaluate other students’ posters and explain which posters are the most
persuasive.

AMERICAM RED CROSS

Left: Liverty Bond poster
Photo: Walier H.
EvereitiThe Sackett &
Wilhelms Comparation, NY.
Right Urging women io
it socks for soldbers.
Photo: American National
Red Cross

Education

WWI Profiles: Historical Voices in Modern Technology

B e

Grade Level

712

Timeframe

90 Minutes

Materials

Handout modeling code
breaking (provided)

Handout with code to break
(provided)

plain paper for students to
make their own code,

access to Interet to use
Cryptokids website to make
their own code
(http-f'www.nsa.qovikidsthome.
shiml) or Wordles to make a
cryptogram at

{http-lfwww. wordles.com/getmy
crypto.aspx)

Key Words

2

ya ety

Pk Gerkeley Koresite Reseerct Grup

Activity Summary

This lesson focuses on the importance of the Zimmerman Telegram and other
causes of World War |. Students are given a portion of the Zimmerman
Telegram and must break the code and analyze the message. They are asked
to think crtically to determine how Americans and key decision makers, who
wanted to be neutral in the European war, would feel about the telegram.
Finally, they will make their own short code on how to avoid another world war.

Learning Objectives

Students will be able to:
s Examine the causes of U.S. involvement in World War |
+ Demonstrate the value in military intelligence practices, such as code
breaking

Background Information

The assassination of Archduke Franz Ferdinand in Ausfria-Hungary set off a
chain reaction of dafance alliancaes that in 1914 led Furone intn war Au<tia-
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OUTER BANKS MARITIME HERITAGE TRAIL

Images | Videos | Oral Histories

Welcome to the Outer Banks Maritime
Heritage Trail. Click the arrow buttons on the
map to play the videos and dlick [+] below
for descriptions of each video.
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Educational Activities

udents experience the unique maritime culture
Outer Banks, N y wa
all ten, video clips and
tories of those w
the Outer Ba;
accompanied by supporting activities and a set ¢

wered while the

Click here to download the educational activity

packet.

OBX Maritime
Heritage Trail

Education

Outer Banks Maritime Heritage Trail

.
USS Monitor (2011) is kocated 16 miles South-Scuth
[East of Cape Hatteras, N.C. Photoc NOAS,

Grade Level

*  Grade 4-12

Timeframe

+ Each video is approximately 3-
5 minutes. They can be viewed

as a dlass or students can view
them independently.

Materials

*  Intemet/Computer
*  Worksheet

Key Words

Cape Hatteras
Diversity
Ecosystem
Gulf Stream
Ironclad

Outer Banks
Sanctuary
Sonar

U-boat

Background Information

Coastal North Carolina is an exiraordinary place with strong ties to the marine
environment. Surrounded by water, the Outer Banks of North Carolina are a
chain of narmow barrier islands separating the Currituck, Albemarle, and Pamlico
Sounds from the Atantic Ocean. This dynamic environment has shaped the
islands and its people for centuries_

Along Highway 12 are a series of iconic places and features that make the Outer
Banks unique. From the ighthouses to the wildlife, to the shipwrecks offshore,
the Outer Banks® culture reflects the surounding manne environment.

Through videos, pictures, and stories, we invite you to take a trip down this
stretch of road and expenence the rich martime heritage of the Outer Banks of
North Carolina.

Activity Summary
Students experience the unique maritime culture of the Outer Banks, N.C., when
they watch one, or all ten, video clips and listen to the oral histories of those who
experienced Y¥WIl on the shores of the Outer Banks. Each video is accompanied
by a set of focus questions, to be answered while the students view the video,
and other supporting activities.
Learning Objectives
Students will be able to:

Recognize unique features of the Outer Banks, N.C.

Understand the area’s significance during World War 11

Discover the final resting place of the USS Momifor

Appreciate the importance of lighthouses along the coast

Explain why this area is called The Graveyard of the Atlantic

Leam about the rich ecology of the Outer Banks

Teacher Prep

Download videos and/or oral histories, or bookmark website
hitp-ffmonitor.noaa.goviobxiraill for students.

://sanctuaries.noaa.gov/education




Video: The USS Monitor and NOAA:
A Look Through Time

C f 8 https//www.youtube.com/w v

5 Google ee Matt Mdntosh ... & Navy Terminolo... Chicken Mozzar... @ Newsroom Staf.. % Cool Places for ...

Upload

Autoplay & @D

USS Monitor Engine Removed from Water

ory of the USS Monitor
tual

Earth is Blue: Doubling Down on California's
Marine Sanctuari

of Hampton Roads;\irginia; "
USS Monitor Underwater and a tiger shark

P e ) 02771825

N al Cemetery

The USS Monitor and NOAA: A Look Through Time - uss TGt sailosy nard aatinglan

NOAA Office of National Marine Sanctuaries

2,321
. How to Properly Tie Up Your Boatto a
" S Mooring Buo!
e 8- & Lhd

National Marine Sanctuaries

SHOW MORE p — Humpback Whale Cut Free from Marine

https://www.youtube.com/watch?v=EX6H3 Tp-2yE

Or visit the “Teacher” Section at http://monitor.noaa.gov




To download copies of modules and activities visit:
http://monitor.noaa.gov
“Education” Tab
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Archasology Day: October 17 at the Outer Banks Seafood Festival
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Monitor NMS Education Websites

http://monitor.noaa.gov/education/teachers.html
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Civil War and USS Monitor

New Video for Ages 9 (Grade 4) to Adult

The USS Monitor and NOAA: A Look Through Time Video
Travel back to 18 ational video to learn he
Manitor tur i r. Learn about the
of the shipwreck L te's designation as the first
national marir , and th y

S anc ¢ oday I are

burial at Arlington Nati ing
ed in part by NOAA & The Preserve America Initiative,
on YouTube

and their

Shipwrecks and STEM

re Archaeology: Discovering and Exploring Shipwrecks

urriculum introduc udents to the world of NOAA and its
Maritime Heritage Program. Students learn 1) why shipwrecks are
important, 2) the tools used to study shipwrecks, 3) about the
complex and costly proc of recovering and conserving artifacts,
and 4) how NOAA works to protect our maritime heritage.
Although the curriculum is designed to be taught as a unit, each
lesson can stand on its own. The | ns are aligned with national
standards

shipwreck of the Deep

The project-based curriculum is divided into three parts and b
oryline where the students are 1) maritime archaeolog

and build a remotely operated vehicle,

the wreck as a reef, and 4) conservators that help to determine if
artifact: would be recovered. To culminate the unit, students
debate in a Socratic seminar and give a final presentation
detailing their anal of the shipwreck and recommendation:

The curriculum is designed a unit, but each activity stands on
its own. The unit is aligned to national standards

Remotely Operated Vehicle (ROV) In a Bucket

Check out this excellent manual to get you started building your

own underwater robot. The manual includes a detailed list of ROV

parts and pieces and where to find them. (Doug Lavin, NOAA
1esapeake Bay Office

Remotely Operated Vehicles Curriculum Guide
his curriculum introduces middie and high school students to
in marine science and underwater archaeclogy.

B Teach
. ﬂ Student One-Pag
. E‘ ROV Curriculum Guide

Mock Shipwreck: Mapping the Past

n Guide Mock Ship
Port 10 Un

tarboard 10 U
Log Port 12 Inch

Log ¢ tarbeard 12 Inc

Wrecks as Reefs




Like Us on FaceBook!

Monitor National Marine Sanctuary

https://www.facebook.com/pages/Monitor-National-Marine-
Sanctuary/75101577927

« Shannon Home 20.  Find Friends Y

« #MonitorMondays

« #TBT

« #WackyWednesdays
* Monitor Trivia

* This Day in History

« Current Expeditions
* And More!

ARCHAEOLOGICAL INSTITUTE of AMERICA
INTERNATIONAL
'ARCHAEOLOGY




Thank You!

Shannon Ricles
Monitor National Marine
Sanctuary

shannon.ricles@noaa.gov
757-591-7328




